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Influence of Spatial Variation of Local Critical Currents in Each Filament on Current Capacity of
RE-123 Multi-filamentary Coated Conductor
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Fig. 1. Schematic diagram of the multi-filamentary RE-123
coated conductor M,

Critical current
at a low criterion

0

3 4

1 2 5
Longitudinal position  x (m)

Fig. 2. Local critical current distribution at a low electric field
criterion in a 5-m-long section of the multi-filamentary coated
conductor characterized by RTR-SHPM %, Each color indicates
the distribution for each filament.
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Fig. 3. Current distribution and electric field distribution in 5-m-long section of the multi-filamentary coated conductor where
averaged electric field becomes 1 pV/cm for various inter-filament resistances of (a) 0 Q/m, (b) 107 Q/m, and (c) o Q/m.
Each color indicates the distribution for each filament.
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Fig. 1 Local I distribution by three methods: (a) critical
state model, (b) inverse problem of Biot-Savart law (Jx),
(c) inverse problem of Biot-Savart law (Jx and Jy).
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Fig. 2 Comparison with theoretical curves by three methods and experiments:
(a) critical state model, (b) inverse problem of Biot-Savart law (Jx), (c) inverse problem of Biot-Savart law (Jx and Jy).
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Fig .1 Hybrid microscopy for a Roebel strand: (a) Two-dimentional distribution of sheet current density where arrows indicate periodic
defects and the squares A and B are the area observed by X-ray CT, (b) X-ray tomograms of top view of REBCO layer interface and
side views at position A (local J: deterioration), and (c) X-ray tomograms at position B (free from deterioration).
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Table 1. Specifications of HTS wire.

Sample I 11

Type GdBCO  GdBCO
Superconducting layer thickness [um] 1.0 2.0
Copper stabilizer thickness [um] - 75.0
Silver overlayer thickness [um] ;oitgﬁgg) 6.0
Hastelloy substrate thickness [um] 60.0 75.0
Tape width [mm] 4.0 5.0

Ic (1uV/em at 0T, 77K) [A] 118 314

n value (1pV/em at 0T,77K) 35 33

Table 2. Specifications of HTS coils.

Sample A (Sample I) B (Sample II)
Coil Radius [mm)] 45 45
Coil Height [mm] 10 10
Number of Turns 10 10
Self-inductance [uH] 20.7 19.7
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Fig.1 Experimental results of AC losses in the HTS wire as a
function of frequency.
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Fig.2 Experimental results of AC losses in the HTS coils as a
function of frequency.
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WTRIET R RAEE H L7z, Z2HH R ORI E CHRLLNE
K IET R a5 2 CEBH AR R HE LM
ZRDTz, ZORIERBIIZZ AR K OWE FI/T o7,

Bl A 1T, NEE 40mm, FEE 16.8mm, BEL 11, ¥ —
33 DIV IARTA N 2 OFERERIZLD THD, 2D
AL, W FIR 4.1mmx0.21mm, F§FRERE 116A@77K, s.f.
D Bi-2223 77 #M % 2 BB LICE R TERLIZLOT
HY | BB AL ThD, 3B AL ~D IR A
MA~Z7 3y MZBETHEMERIL, EREEROSL AL,
U T L EBRENC LD I R Th D, Fig. 2 13, V=T
VEEEZ W58 O EBREIF ThHD,

3. HIERER

B A VI IERLIE I OBE R A N L 72 B D 22 it 48 2
WERER% Fig. 3 1R, BALOTrY NI, BEaA L O
FRIXBE AL T, B 100 Hz, v 7 ry MEAEEE 5 A~20
A O TELS BT OREM, FEHRT Bean-London £
TSV TR LB KOG RE CTH D, BIEME
FHEEIZELS —BL TWATENSAT R Je i ks B L <E T
ETWDZEN DD, —FH ., AREO Ty NI E=a A L0
B ARG LI L EOWERE R THY, 28 DOFA LaA il
SRRy OB TR S D AL — 7 IS Dl B it i &k
0, BEGCER TR T AAMBZRHE IR0 43720 F R B R 2R 23 B N
LT3,

Fig. 4 1350l aA /W IR ORI A HIINL 72 & & DA
TR ORE R THD, HUMBSEELISME, Fig. 3 1”75
TEERBETH D, B AL DU EE LTI-35E . RBEICAE
VR RITIEIL TOD23, FEIC W T, H BlE 5,
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Copper pipe Tube

1 AC power
supply unit
Water Heater power
Heat transducer supply unit

Test space . Copper pipe

__{ Sample vessel

AC magnet

- Heater

Gas meter Reserveir

Fig. 1 Experimental apparatus for measuring AC losses using the
nitrogen boil-off method.
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Fig. 2. Experimental circuit for measuring AC losses.
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Fig. 3. Measured results of AC loss in case of sinusoidal field.
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Fig. 4. Measured results of AC loss in case of square-wave field.
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Investigation on the improvement of the quench detection performance
of the NbTi/YBCO hybrid tape

B, O B B HR GRAER)
HASEGAWA Shin, ITO Satoshi, HASHIZUME Hidetoshi (Tohoku Univ.)
E-mail: shase@karma.qgse.tohoku.ac.jp

1. 1IZLBIZ

BUE, BEEBRM O 7 = o FORBFIETE, BV OE
EEEEFT 2 HFEN RN TH DA, HlEBEE

(HTS) #M & x4 & LI-5A, REBELENMNTHS &
WO RREN B B W, SJEATHIE T, B o F R TF
HEE LT, EiEmEAD RE & HIS #45 &, 70T/
HUA OARIRABIER (LTS) 2B akD, MRS S ER B
THEEMFEEZR, LTS/HTS NA T VR T — 7 2R L
TWAR, YBCO ## & NOTi MM 2 A& bz
NbTi/YBCO /A 7'V v Rk & AV EBRO#E R, YBCO
b7 = FIRFIZ, NbTi #M CREEDFA DR S iz
B, MHEEIIMNTh oz, ZOERKE LT, iLElt
MoOBEHR/NE <, NbTi AN OFREEE I X OEER
THANEL Ipo o Z EREZONTB, &2 TRIIETIL,
LEAM OBRE F 7213 @ IEHLO CuNi ZEbA O I X
D, NbTi BMPNORAEERS L OEERETEZHAIEDS
TLEBRL, ZHITLD NbTI/YBCO A 7 U v F#AS
D 7 = FRRHPERE R Lo "I REM: 2 BB AEHT CIRAE L 72,
2. RS

fifhTE 7 V% Fig. 11777, S 100 mm (x 47 1)) © YBCO
B O BT, ZARF U CEDNZ NOTI S ZELE L7~
TV R ERREL, 4.2 K OWEA~IT AGEZARE LT,
F72, YBCO #f TOI = FHE D=8, YBCO FD x
MO 1 mm OFEIR CORMEREEZ 0 A/m2 LT, K
FENTTIE, BT LB AR T Lo vV RAT O3 R AR AT %
1Tolze IRESATIL 3 LM G 00, HERT v
PV, YBCO B TTIE, z HHNS—HEEREL 2 Ik
JED Poisson HFERND, FIREFEEE AW TRD T, 22T,
YBCO OB EHEHEREREEIC—KSED0, 16
JKEDIRR L7 FEWLHEICHW-, £7-, NbTi #iptf <
IEBSE x HIICEDTHZETHERT oy ofiz 1
WIEAIIZRYD, TR U HITBRBSFEEL LRV E LT,
L EOfENT A, NbTi #bF &L THEF S NbTi i FH L= 4%
B (Gt 1, 2) L2 EALAAY CuNi 0 NbTi b 24 FH L= 4%
B (G 3) R RICEN LT, &/ S1% Table 1 1ITRT,
3. BIHR

Fig. 2 124:F 1 TD YBCO H O KifLEL YBCO ###1,
NbTi #4 COM I EE ORI A LA 7R3, YBCO H TR
TRV EE B RAEUDRENC, NOTi #1238V T YBCO #ift &
DEBEWEENRIH TEDEVIFER LT, FIREORE BT
52, 3 THELN, ZHBIE, NbTi b 0§ mEHHTN K
&L, B NEROFENE FE L BIE R FAKREeoleZéink
5EE 255, Table 212, #-4:FT? YBCO #4F 1 DK
BN 300 K 2RI L7-BRD, NbTi #3811V YBCO #Af
PO FREFEIEORSZ7/ 3, NbTi BfRE AV =50F 1, 2
DA TIE, NbTi B ORI F R EE IR L7722 &
MWEDD, EoT, TVEVNOT M Z2 WA ZET, 6124
fREARRENAEL, M BESBINT 5L HfRsNn 5,
4. FEH

AHRFFETIL, NbTi M OLENM OFHEICL D,
NbTI/YBCO A 7' U v R D 7 = F R PERE A b wf
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REMEZ, BRAEMENT CIRFE L 7o, TORER, NbTi #F 0&E

b DERE F T IETULICIY, AT VYR D r =

F R PERE AN A B3 D I REMEAS RS T, AT SR IF R LY

FEROFEMNIIFER Y HIZHE T2,
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g
x
z

N ‘_,:/’:,_—' "_,——"/ Copper: 20 ym

Silver: 2 pm
YBCO: 1 ym
Hastelloy: 50 pm

Epoxy: 2 mm NbTi wire

Silver: 2 ym

4 mm Copper: 20 ym
Fig. 1 Three-dimensional geometry of a LTS/REBCO Hybrid Tape

102 250
Voltage in the NbTi wire

101 Vi 200
E al

100 Maximum temperature 150 %
S in YBCO e
] ]
= -
S 1o 100 %

=z
102 50
Voltage in the YBCO tape
103 0
0 5 10 15 20

Time [ms]

Fig. 2 Transient Change of Voltage in the NbTi wire and the
YBCO tape and Maximum Temperature in YBCO (Case 1)

Table 1 Conditions for the NbTi Wire in the Simulation

Case 1 2 3
Cross-sectional Area 180 33 710
%10 [mm?] : (CuNi:NbTi=3:1)

Critical Current [A]
(4.2 K, Self-field) 180 33 180
Monitoring Current [A] 3.0 0.3 3.0

Table 2 Normal Zone in the NbTi wire and the YBCO tape
Case 1 P 3
Normal zone
in the NbTi wire [mm] 100 100 48

Normal zone
in the YBCO tape [mm]

17 12 8.8
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Improvement of superconducting properties of RE-based superconductors by precise
control of cation compositions
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SHIMOYAMA Jun-ichi, SAITO Yota, NISHIMORI Tetsutaro, MOTOKI Takanori (Aoyama Gakuin Univ.)
E-mail: shimo@phys.aoyama.ac.jp

1. [ZLC®IZ

F # 1Z, RE123(REBa:Cus0y), RE247(RE2BasCur0,) 72 &
RE-Ba-Cu-O ZDBEREROIFFLABLE T, FLWF A T D
EIRBRELRE A ORI Z B LT\ 5, FRICHISE
B 2R D T 720y RE247 1ZBW TS0 mifE &
BEEREMRT TH 572 CuO A DIMEY A F D EHR
DFEAIZE <. REI123 £V & Ba ¥ A h~®D RE ®HF
RIZRER S BN Z 0 o9V, Ok v AR 72 RE247 48
AR DABIERME T Z N E TRl T & T 2RV AT REME
D3 < BEHRELR A~ 0 4 SR AE R HIAEN X B R R VIR C
D, Y123 TiL, BKBER RKOHER, SWEFTO
FAL, PEEAOIRIRIC B T BB RS T TOREROR A
N7 ==, PR BEOBINL Ca R—7 12k 5% v Y
T DI —N— F—=TREED FHLD | MEEL A BERE R ORI J
ORI HGOWBEICAH THDHZ L2 RE L TET,
LU Y247 SAEEIRICH LTix 2 b OIS O 2h i
< bhroTnipwy, 2 Th, Ca R—7EF®x VT R
— 7T, Y247 MO EEE L[], & 512 CuO
B OMMBREZBOST N0, Bad A F~DY D
OB AZIHT 52K LW TE 2.

—J7. Nd 72 & Higs; +3H RE123 <° RE247 1Z%f L C
IXY123 KV & Tl E 720 9 28035 55, RE N
Ba %A MIEH L. [FIFZ BaCuO: 72 & O ARHMFA 3 E
BT 2 T2 DRI O J. DME T LLd0, £72, RE247 12
BUTIE CuO i DIEHR HFEE /NS T HEILFEAR
TTORZA N7 =—/LE REI23 HH~DOELZ#E = T84
BHY ., ZOHETOEBHAHIEIZES TR,

PLEOBEROE & AW TIE REI23, RE247 (280
C. RE ® Ba ¥ MNEMEAZ CX LRI &%
BIg L., Hi-Efl 7 o 22 RE LTV 5, S EITER#E
BEEBEIEIC X DB IR A RS KOG oo B0’
{2 P C 9 5,

2. EEBAHE

RE123, RE247 OFEREARIL RE203. BaCO; % 7213 BaOa,
CuO F 721 Cu0 & HFJFREE U, Bfex Z2RilBEIR & 72 D18
bz E R LT, AEEEN TORERIC LY HRYHE O
R E R T, Flx1E, Nd123 Tk, Nd2CuOs, BasCusO7

(H5ARERR) . CuO ZRIERIAE L, 2 HOE/VI 1:1:1
DIREM N EEFR EOE e < BUSTHUE, NdBaxCusOs 53
Bonb, £72. RE247 1% REBaxCuzOg9s & CuO DE /LI
2:1 DIREVOKIEIZ LV GRS 5, 2D ORISIERE
ETNITFTOX < EICANAESENTIT) DT,
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OB 81X 0.3~2 g A FEHENO H A EFKIE 2~4 cm? T,
FOSH ORENR L O 222/ oBREZEROMIT—ETH
%, BERCE OBREHIRZIT, BRRIH T 400°C 226
250°C =T 12 BFLLE2T TR Lic, sUEHORE R IE
iR XRD., HoilfA#kIT SEM, RLAFEIL SQUID BEA R
KD IA~T,

3. WEREER

HWEENT RE2Cu04 + 4BaCu0:2 + (CuO,Cu0)DIRE
MZRERT 5 Z 12k 0 Lal23, Nd123 DA ATRETH
HZEE R U, ©FY, CuO & Cu0 DFIEIZE->TREI23
FHAE B IR Dot i S BN [E B T Ba YA b~ RE @ B %%
B EZIAFZ RO MBMEL TERMICHNLZ LT
WO L THID, £z, CuO X Cw0 Z L LA
#pk% RE:Ba:Cu =1:2:3.5 & L=BA121%. RE247 ARkl
@ RE123 RIBRIROE BT CEAZLE BT 5,

—75.Y123 & CuO DIREWLD Y247 DA FRAIZIUNT
I% Fig. 1 {TR9 5912 960~1000°CDBERL T Y247 DK
RN CEAT T DI EN DA o, EBIC, BERIEE
TORFFFHER, SEVFFRROEREI T TH Y247 2%
FEIeoT-, BERFR D IEIRHR T CORERK ChoThELRFH]
DOIGIZBWTE Y @ Ba A M~OEHHETHT, 90 K
WBD T MET-ND, FT-, Y247 BEREIRIT, Y123 BERE AL
NTHALEART VS A REL, 28— R e m+Zenb
Motz T2, WLEAT IV ARLE 2 =213 Y YA/ MZ Ca
R =7 LIz B DI MR EVMEH A SFR D bz, T,
RE247 \Z33 ) 2R S E AR E R 728 RE123 L1325
& JVEWRT U VE T AZEETRE T AR ThH D,

= 2
-§ YzBa4CU]'Oy 5 <
3 sintered at 980°C for 1 h =S
E in Pg,= 0.95 MPa :
2 <

- o 2

= =

g ~ 3 g :ﬁ é

© 3 = 2 o

T |- A

- 1 \ L L !

10 20 30
26/ deg (Cu-K )

Fig. 1 Powder XRD pattern of Y247 synthesized at 980°C for
1 hin Po, = 0.95 MPa from Y123 + 0.5CuO.

SE 3
[1] J. Shimoyama et al., Abstracts of CSSJ Conference, Vol.
93 (2016) p.20.
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Synthesis of Gd123 melt-solidified bulks from Ba-rich composition and their
superconducting properties
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MATSUMARU Shusuke, SATO Takumi, MOTOKI Takanori, SHIMOYAMA Jun-ichi (Aoyama gakuin Univ.);
AWAIJI Satoshi (Tohoku Univ.)
E-mail: ¢5617058@aoyama.jp

1. [XC®»IZ

REBaxCuzO, (RE123)ARIEEE /L2 1T IRE RIRE 77 K
FHZAHEVESTERE T2/, SRS TV ThEW JL
Btz R 30BN RS/ A L L COIE BRI T
VB, RE123 VARNEER] /L7 Cld REF 7S Ba2 YA M B 45 iE i
T% RE/Ba EAEDAELLT L, BEEDO SO TIIBEE
BPERS A B35, RE/Ba BEEAONH 3 L ORI 5754
EUT, WRNEEREIRTO BaOa IRIN[1], BICHFPHK T T8
HRL[2]. RE IBRABVRENMBNTND, AHFZETIE, Gd123
FRRNEEE SV OGO UCES B HEL ., 8% 0 RE123
TRRIEEE SV 7 O RAEHEALANFED RE123-RE211 A 74735
FhHL, Ba il L7 DA HO B ALY Gd/Ba [EYEDH
il Z ik A7,

2. EBRAZE

MY R L 72D Gd123 & Gd211 AR SR S L0 [R
B LT, Ba @RI AR B & 725 &5 HA FUE A L HLC
Gd203 : BaCO3: CuO = 1.3 : 3.4+ 2x: 4.8 (x =0-0.30)L72%
YO &, IRAH., 22K T 890°C, 12 MFET 2 [mIBERLL .
Gd123 & G211 DA T« 3 LR BB KA ERILT-,
BOHNTZHRIZ A0 10 wiv, Pt0.1 wt%az iRl ., IRA LT
¥y A A —#il7"L (100 MPa)lZ k0 20 mmg x 8 mm?! D~k
WCERFL U7z, Nd123 Bifs S AR S LTy hoo B e
WX K NE T RO BRI E AV T, R TRl
B&ATUV, S TR AL 0 G123 VRREEERE SV 22157,
VERLL 7o L2 2 BORIZEIDIL , 350°C S CREFR T =— /L%
+3A 7o 1.5 mm x 1.5 mm x 1 mm’e O/NFEREHT
T L, EAEME FBEMBEIC IR BIEL
SQUID #H &% W - b E L B G R EZ  R
XRD /35— OfFHT LOKE T E 5 & T LT,

3. HBRLEE

Ba il fl & x = 0 - 0.30 DOFAFH T IR AL Gd123
VRTERE L2 BMES Tz, Fig, 1SRRG T 2 mm (Le=
2 mm) OFTHEI L7/ BB OB EE R O 2 KB T4
DD, Gd123 ARG SV ORHIFEARIZ I Ba 1%
[T BZEICED G211 KiTFDORESREFE Ly Rp L DI
REWIRONR N oT, —F  Ba WEICTHZET
a-growth FEIROFEHIIBWT T2 1 KFRE EH L, &512,
c-growth fEIE, a-growth SIS x = 0.20 FTIT Je-H FFIHER
Fig. 2ITRTE =2 T NEE Fp 5 x OHINELHITRIER
WCHEL,. x =020 TJ (77K, 2T) ~ 6 x 10* A em2 (2L
7.Ba BFIMALETHIEINCKD Jo-H B PO ST,

— 149 —

a-growth FEIHDIESNPFE T, SHIT, IVRIRITRDITHEN
JIRKREL W\ LT B btz Zhud, R THD Gd123
DR TRV — 5 FE O K2R T 555 5T AHARAR
% Ba iBEZ 9 HZET RE/Ba BAS KIS EDFRES
Ezbhb,

2 H L, Ba & x LA 7 E RO BRSO LVIRIE D 300°C
TEEFET =— VLR B OBREREIC OV THIRE T2,

SEXH

[1]1A. Hu et al., Supercond. Sci. Technol. 17 (2004) 545 - 548.

[2] S.I. Yoo et al., Jpn. J. Appl. Phys. 33 (1994) L1000 - L1003.

[3] Y. Setoyama et al., Supercond. Sci. Technol. 28 (2015)
015014.

Fig. 1 Secondary electron images of the Gd123 bulks with x
= 0 (left) and x = 0.20 (right).

1.5

Gd, 3Ba, 7,,Cu, O,

X
Ag 9.3 wt% —- 0
Pt 0.1wt% - 0.1
'?E LC=2mm —- 0.2
- 1.0 —— 0.3
O
<
M~
~
1> 05

Fig. 2 Magnetic field dependence of F; at 77 K of the Ba-
rich Gd123 melt-solidified bulks with various levels of
excess Ba, x.
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Trapped field properties and microstructures in YBaCuO melt—solidified bulks using (Y, RE)211
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1. [ZC®HIZ

REBaCuO #HBE L7 13 @ WS IR B SRS 2 7
T 7280, BEEUK ARG LU TR TR e & SIS FA B
FENHIFFESN TS, S5, REBaCuO FBIRE L7
T, RE @ Ba A+ ~DEVE (RE/Ba [EVE) 13BE R
NS E2H, KR E RISV TG FHEME kD sk
TRDTEDRHBI TN, FEATHFIEICE VT, 3 FfHD RE
Z F\ = NEG ((Nd0.33Eu0.33Gd0.33)BaCu0) /L7377 K
TH 12T ORARSGE R L, ZORJRIE REJREIZE-T
WREND T ATREE N E 1k S ELTEIK ST a[2],
AR, B4 72 RE % 2 FREM 687 REIRG/ ILZIZE
W, BEIRE IR R ] B9 AZ LR° RE/Ba [E 1A% Hl1H)
TELZENESNIZBL, 2L, B RE BAIE 4
WA RN THD, REBE DA =R LTSI HfiES
TR, ABFZETIE, Y211 ERE211 (RE=Gd, Dy) ZHE~
72BN A CIRA LTz YBaCuO JRRlEERE L7 2 ERLL T ik
W35 O EARAT IO BLZ2 0 RE IRADBERE
IEDRFEIZ G- 2 2 BE LT D,

2. EBAHE

RE123 ¥R & RE211 YK EZE/L M 10:3 TRAL. CeO,
Z RE211 BT D728 0.5 wth#RINL7z, RE211 1% Y211
L Gd211. $£7-1% Dy211 2 E/L 1 3:0, 2:1,1:2, 0:3 TIRS
L7=bDZ W=, D%, 20 mm ¢ DLy MRIZEH G
L7z, fEfEARIC NdBaCuO % AW CRREEE 21T -7, ilE
L7273V 271% 430°C-450°COIEHEH T 240 h 7=—/L 37,
TDHK, F—IVFE T ’ioﬂmﬁﬁﬁ%@?ﬁﬂ&f
SQUID BEHFHZE-T 30 K, 50 K, 77 K | %Mt%{ﬁﬂ
FELT, EHIZ, SEM _otéﬁﬁn‘\ﬂinéﬂfﬁé‘k%ﬁ?% EDX IZ&BE B4y
MrEiT-o72,

3. EERER

Fig.112(Y, Gd)BaCuO [2 : 1] (Y211:Gd211=2:1) DX
HWETBETRT, NEE TSI, RE211 NEEERD 2 (1
MTHENTWDBIENHERTED, EREONITNE, AVFEIE
Y:Gd =0.79:0.21, BV VEIE Y:Gd=0.85:0.15 TH->7-, &5
(2. BRI ICAEAELTZ RE211 DJEPHIC, B/ DR D
RE211 DR E L TWAZEEHRE LT, ZOZEMND, RE

A1 RE21 1O K CIC B E RIET B 25D,

Flg.2 1Z(Y, Gd)BaCuO [2 : 1] . YBaCuO KU GdBaCuO
TR DB OIRE KT E R~ T, (Y, Gd)BaCuO [2 :
1 OEIEICB T MBS 2 YBaCuO 12~ TE<,
GdBaCuO 2\ 2 &0 0n5, YBaCuO LB (Y, Gd)BaCuO
(2:1] OIRIRIZI T HIHRBEIGFEERN E VB X, Gd/Ba
BEVESEIBROS S HER O L 5L TV b THS
LEZLND, [E-T, RE211 DIRELS° RE TREL 2D
LC, RE/Ba [EAZHIHIL CHHERISRHEE BICm EXd2
ZEMHSRD ATREME R B D EE 2 HND,

— 150 —

GBI HILL Y EOAA RN Gd ZOBILV Dy HiRA
L3 BHT 3813 5, Fil RSSO 10 B (I A7 Mo MR R ik 1 22
S 2-0F 4T YBaCuO JARIEERE /L7 D RE (BEZhEIZ DU
Ti#Em T D TETHD,

Y:Gd=0.79:0.21

Y:Gd =0.85:0.15

1 pm
—

Fig.1 Backscattered electron image of (Y, Gd)BaCuO[2:1].
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Fig.2 Temperature dependence of trapped field for the
GdBaCuO, (Y, Gd)BaCuO[2:1] and YBaCuO bulks.

SE3H

1. M. Murakami et al.: Spercond. Sci. Technol. 9 (1996) 1015
2. M. Muralidhar et al.: Phys. Rev. Lett. 89 (2002) 237001

3. Y. Setoyama et al.: Supercond. Sci. Technol. 28 (2015)

015014

5594101 20174F BE AR T~

I
-~



3B-p04

Y RNV

Y123 NIV DR ERBZEFHEICRIEZTFH/FAVECRRMOIR

Effect of nanodiamond addition on critical current densities in

Y123 bulk superconductors
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1. [XL®HIZ

YBa:CusO, (Y1233 7K1%, WO EE SR BT E (Jo). K
EIRHIERIS L O WK TR B RE R A T 570 /NG
R~ Ry N AT AOB IS O EERERE ~ DG
HADRHHFEINTND, 2SI RBIRERO R LI2id, BER
DOIEBZIH T A LD —DEANLETHS,
VIED B H—EL TR, RICERERL R E SN T
W5, BV IED Y RITRL T RRITIK T 228D Eb L TRY,
PEHIRL - DRIk~ T Je 1T RELA 95, FicH /27
— VDY kDA —DE ALY, Jo OTRREERZREE K0
WEINTOWD[1], FTx X, FHOTFT /A XDk
=L, TR RICHER L, FLT, I—AR T
) Fa—T MU SV IR AR RIL 72425, 100nm F2E
DEHROBLT-BFRAENIZ AL TNDBZEEBEEL ., J A
KIDZEERELZ[2], AT =R R THDHT /XA
YEVRINDYL E-, ARt v kb2 —Lip b A et
BV, BN S EHTHAINTBIEEROERIN &S,

A2 TILND ZEMUT= V7 R AR ahE TYERLL |

FIPARDOE DB Z =L TOFHIEEFTRDHIET,

Y123 NI RBIEERD J ) EEXHZEEHEYEL,

2. RBAE

Y123 & Y2BaCuOs (Y211)ZFE/VE 10:4 L5 k0B &
L7z, CeOx% Iwt%iL . M IRSEAZ W CRA L,
&2, ND % 0~0.6Wt%ASIIL . ¥R IREED ND &4y st
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Fig. 2 {IZND % 0.2, 0.4 & O 0.6Wt% iU 75k & Sy in
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Fig. 1. SEM micrographs for melt-processed Y-Ba-Cu-O with
0.4wt% ND addition.
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Fig. 2. Magnetic field dependence of J. at 77 K for ND-added
Y123 bulk superconductors.
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